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£ OFDM Al^efloflA^ 2,71 -g-7l# ^*Hr S7l ^S}-^ #*1 

ofl ^-til^M *M ^SHr ^7l# ^*g«5Rr 3,7} ^Sj-^T #*l^r, ^ X(k) 

* ^r4]*Kn. AlHH%=(d)-2.S. o.s. ^liH^l^ aI^e^ ^m. x(k+d)* # 

3*Hr tf|3^ ; ^ tfl^^HI rcj-^. q& ^ * 33. ^tfoj] tcHE- ^ nfl-*^ 7 )| 

Jf ; Aj-g. -a-^^># ^-^-ol 2fl^ 71$ ^-t Z(k)» ^*Rr 7l^43# -M^f! 

AlHS^(d)# 7>£;E«Hr 7>&3; a|he^ x(k+d)*r 7]&^ ZOO* ^4l*H K 

7fl^ ^ cfl^i-oii cfltv * 31#sHr ^ >8*f; -^tf^^M 3^7} 

Sl^ Al^B^(d)* M€ ^7l ^sH= -§-71 .£.*>( the estimated coarse 

frequency offset value)3>| i^tr^r. 

E. 3a 
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OFDM A]^^oflA^ 2: 7l ^s).^ -g- 7 ] ^ ^{Coarse frequency 

synchronization method and apparatus in OFDM system} 

■^71 _2.*>7> ^TT 7>7l^l^S] *l<gA}Jl<2}- 7>7l<J^^ H31°J-§-7l ,2_*H1 cfl *V <^Aj- 

£ 3a^r wf^tr ^MHl 4^ ^7l ^s^r ^7] ^ultr 

^r^&Q^n ^7)2) SAjtr l-^-iEolJL, £ 3b u £ 3a 1 

£ 5 -g- ^cfl ^5f^ *Hd€ 7]§ 4] 1-4 ^S-fl^ 7}§ tf^Tfl* 

£. 7a 5? 5- 7b^ 431- i^Hl 7l§ ^ £ 
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S. 8a 35 ^ 8b^ ^"^4 n^-s ^ ^ ^ofl 4= A ] =.3) 

£ 9a 5 £ 9b^ #efl2l ^7l ^7} SL*} ^# «J-^ofl 14 ^ a^H^ ;g 

£ 10a vfl^l £. lOcfe 4^- ^5}-^ -g- 7 ] « 0 v^sl ^# j§S^!E. 

7} *J n *S-^ofl ^ ^°lcf. 

S. 1 ^efl^l ^:5I^4^^^^ir2|-(0rthogonal Frequency Division 

Multiplexing:0FDM) ^7)9] JEA^^cf. £ 1^ #^f>}*£ , ^Efla] 

OFDM ^^]7l^ OFDM 4^(10)5+ ^^Hr -^7l-^-(12)# ^«RV<4. OFDM ^-S-?-(10)^ 
RF ^-¥-(101), A/D ^«-*f(102), I/Q -g- B^(103), ^4^r i±^-¥-(104) , FFPM105), 
^ wlE^l(Viterbi) c]^^-(l06)» ^r^x^r ^- 7 ]j=L( 12 )^ ^(121), 4i 

(complex) tflolE^ ^^-(122), IFFT-f(123) , ^tfl# ^#-^(124), 7 r £^(125), ^ 7l 
§41* ^ v ^-¥-(126)# ^tijtVcf. 
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<13> £ 1 ofl ^A)5) ^Sfl^ ^^7} 9] lg-^-§r ^ , RF ^-^(lOD^r RF 4] 

it A/D ^^(102)^ *H4€ RF ^V^tf. i/q ^-Bj-Sf (103)^- 
0 J*>Sj-€ ^JlS-^eI I/Q ^ -g-e|*Kii, ^^Hr iL^(104)^r ^sf^ ^*>« 

ii^^-cf . FFT-f-(105)fe ^^Hr -ilsl- °J 3 ^M°fl £^£.3.*] 

^*5*>Jl, w]Ei«l(Viterbi) ^^^^(106)^ 42^! ^^tf. 

<14> ^2:51 A]Jl^ ^7l^-(12)S] tH^(121)<Hl ^^"Sl^Cf7> X 

#^£f. 7l$>y# ^-^-(126)^1^ #^£]^r ^M^l"^ Z ^ ^A] 

5} <s}^ A '* =z * e 7> ^cf. 4- i( complex) cflojE^ ^-*f(122)^r Xk $\ z *$>\ 

4r -g-ttc}. §sfl^l IFFPf (123H1 *=f^ ^r*M 1 *f 

<15> 

A„ =IFFT{ XZ' ) 

= i/n s' x k z;e i2 * knlN 

= i/jv s 1 z*e- y2i * w/ "z;e y2 ' WA 

*=o 



1/W ^JZJ^^"-"' 5 ^ 



<16> °] ^fl, ^^l^l^l Z *«H1 cfl^H ^r^Hr ^^«fl ^7> ^^l^ls^ 

V = 7 ^ -j 2nkw/N 

* 7} &t±. uj-eH i£- c^s] 2 sq- ^o} ^ej^cj-. 

<17> 

h„ =IFFT{ XZ' > 

= 1/N g£ X k Z; e i2 * knlN 

N- 1 

= \IN y Z ^ £ -)2*kwlN y» itoknlS 

2] 7 ^o Z *-^ e Z * e 

43-6 



1020030016287 #^ ^7}: 2003/4/7 

*1JL» ° a V Jl Sl^r OFDM Aj^EfloflAi^ ^I^tt 7}^^ °1 ^^oj^^o.^. 
(Channel Impulse Response: CIR)-i- *r ^7H, ^<H*l <J 

2. z *7> K°fl tfl«H ^^7ll7> gJS.^-, ^, PN ^JlKPseudo Noise Sequence)^. 

22] ^B}-^ ^> 4/-, 7 > o<y ^^-oH^V ^cfl^l ^fl^- ^ 

olJl ZL^^l ^ofl^ ^ ^ 3"g-^ &£\ ^^Ml € 

7l(124)oflAi 2» 3-8-*V^ ^cfl^ 3qa#-& 7bgr3(125)*IH zisltb 



<20> 



F a = ^ { max amp [ZFF7X -Jf* Z > ]) 



<22> ^ ^Hfl3l OFDM <=Hd7HH 2,71^3}-^ ^7] « 0 V^^ o] ^- ^ 

*>« ^ tf#lL> 3]>iHM uJJ=L olcf. ^2}- 

*1 Al^^dfl ^*Hr SL*}^r ^*>7l flSj-oJ ^ 
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ofl^^(IFFT) 2.1-g- ^^«fl°> -§-^1 zjoj X\?} *]<£o] J^SHl ^^^r 

<24> ^o} ojs^ ^ cf^. 7]^3 aZf^^ 2,71 ^7) #*HH ^£)±f- 

<25> t^o] o]=J7 7> S}^ HL Cf^- 71^^ ^ Tll^Hl ^2}^ T 

< 26 > ^^*V 7l#^ ^4^11- °1^7l ^th ^ 2] iII^^^-^-rq-#S|-(0FDM) ^71 

3 ^^Hr ^l^MH ^HlS]<H 2,71 ^711- ^*g*Rr ^71 ^71 ^ fe ( 

^1- X(k+d)-8: #^*Rr ; ^ cfl^^l 4€- aj* ^ 4^ 

7fl^(K)« £-^"tfl*|<2] 7fl^ofl tCl-e)-Ai A]-& Al^> ^-^4- A^^^JO. 

S^Hr ^H-T-; ^£ Al^V -g-^lnj-^ o^o] fifl^ 71 § 431" Z(k)» ^*Hr 71^ 
1- ^Sfl^H?-; ^l^H^(d)^- 7>£B*}t7 ?V^Ei ; aI^b^ X(k+d)^ 7l§^# Z(k) 
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#&o} AlHH^(d)* 3,7) ^sj-^ ^-71 iL^Xthe estimated 

.coarse frequency offset value)5>| #^*rfe ^cfl^ itrtr 1 }. 
<27> 2f7fll- o]^7l ^tr, *\ JE^s^^cJ-^sKOFDM) 4^^f ^ 

Sr-r ^l* ^*Hr ^ JH^^ £^ cf#s). ^a] *]eM ^1 ^sK* ^7l# ^<5> 
^ u o V ^^, (a) si X(k)# ^J5}i i^S] ^l£St(d)^ ^5. 

eaI^ AlHH^l X(k+d)^g- #^*Rr ^1; (b) A o V: & tfl^oj) nH& 3^ ^ 

3 3^ ^*H) *r€- ^ tfl^£| 7fl^(K)l- ^^^^ 7l)^o)l dt^ 

3 ^i* ^*Kr #31; (c) a)# t^l^f afl^ 71^ Aj^. 

Z(k)« ^*Hr #31; (d) AlHH^(d)* ^B^>^ 7 r £3; ( e ) K7fl£) ^ tfl^l-ofl 
cfl«flAi, a) HS^ ^ X(k+d)4 71^^. Z(k )^ Jf Til^Rr #31; £ (f) 

Jf-g-^SH ^7} A ] 5.B.^(d)# ^« iM ^4^r ^ ^>(the 

estimated coarse frequency offset value)5.A| #^*>^- #31-1- SL^^e}-. 
<28> -M. ^ofl tcfs- Ai jh^^^^c].- ^ (0FDM ) ^Al 7 )^ i 42-^ a]^ X (k)-8: 

Al^H^(d)AS. ^^-^0.5. AlHSA]^ AjHH^l X(k+d)# #^ 

*>^r tH^ ; tfle^ofl *r€- ^ 3? 3£ ^ rfl^o) 7fl >- 

(K)» 7fl^oll uJ-sM £-35^ ^*Kn S^sRf 

*1# 3iM fifl^ 71 § Aj^ Z (k)# ^*Hr 7l§Aj^. A^^L; 

AlHH^(d)-g: ?r^-Se}^ ; AlHS€ X(k+d)4 71^1- Z(k)# <^!*H K 

313 ^-ir nfl^#ofl tfltb # 31^*1-^ ^ £ -^^^l ^cfl7l- 

^l^E^Cd)* ^-^H ^€ *M ^^Hr *7l .SL*Kthe estimated coarse 
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#3 2003/4/7 



frequency offset value)^1 #^H= ^tfl# i^Hr ^^Hr # 

*1* ^«1W. 

<29> ol^V, i^-ir-i: ^^l ^ZL^^W^ 3i 

<30> £ «V^ofl tt}-^ 2:71 #*1 ^ ofl tfl *V °)f$\% *H & ^ 

^ ^Hl ^-§-51^ #3r&*r cfl^^ofl cfls}^ -y-^l*] 7l^>7)S tr4. 

<31> ^^j f HV^Sj- ^Sj-^ £.%}0) Ji7l k*d *fl -f 

^4 ^ ^Sr^rl- 7>^tbi=f. ^HH Z"*^. ^-al^sj-o] ^^o]^ 

^^Hr ^.^olcf. tb^ ^sK* -£-*r3 -Sf^s}- ^*Hr#33 »fl^« ^>-g-*fH 



°}7H. **V^9\ SL*m H fl^ S a^tt 

cfAl ^o] A/^ -1/2 <A/ / < 1/2 o) #^Rr ^SLsL SL^Cf. °] 

1- $.^3- 7>^*Vcf. 



<32> 




<34> 
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OFDM 7 fl^# M-e}-hH4. 

<37> 

v m= 0 

- JL ^ ^ r a &x(k+ -J2xmp/N 

~ N ^0^°"'^ e 

= _L / 4q sinQr(/>— .4//) ] 

<38> ^^ai 6 ofl^ ^V^r K7> ^M^ D J Tjl^SS ^^Hr -2-*> *»7> 0 

°1 3M-°1 -¥-^4^ *H3^- *ti^# ^ (Inter Channel Interference: ICI) 



<39> 



_ 1 VVr ~ >2«W AT >2»< J//) mJN -J2xm(.p- 4/,)/A 

<40> o] ^jif^ ^s}.^ SL*}2) ^ uflofl Sfl^Rr ^^Hr J2-*H1 ^tr ^ 4 

SSHo) ^ ^JL7> 4T.1- ^^S} ^ nfl, -V, o>3. ^ s E ( shi f t )£] -fr ^ °] tr 
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1020030016287 2003/4/7 

7^8- o1<&^eH£$KDFT: Discrete Fourier Transform)^ S.^ 
Z\JL ^HH^ ^4 v -cr £€"3 4}5.H(cyclic shift)7> ^cf. 

=^4M3i«- ^#^-^1-^ ^HAS s]^i^7l^A^ #&&°] ^^7} 5) 

^ iL*r^ ^^Hflofl *0 #*}^ c$CL£. ^trCf. O] ^711^^- 

<42> f AT-! 

8] d 1 *"° ' 

<43> <^7H>H «* +rf »A/°- £l-5.-N(raodulo-N) cl^M ^-g- Ia|5}h yl^oj^ X (k)£- 

X(k) Z(k)^r SL^ ^^Hr ^^oflA^ Ai^olcf. f>W£, oj^ev y o v ^^ ^efl°J^7) 

7f ^ ^^Hr ^ Hefl°J^7l7l- ^1 ^o.6\)^^ 

tfl^-fr 

<44> ols-V, 3] JE^^^-tf^SKOFDM)* A}-g-sHr DAB ^-f^- Oj a)]^*j ^ 

^cfl^s. (Coherence Bandwidth)^ ^ ^ ^fl^o] 'Jg^tKf lat)' , ^, £€- A 

^ SI^ ^^Hr ^^-i: t^tf. ^, H rfl<* ^ofl^ ojcqo] - 7 fl 

o] Cf-g- A^o] 7j-tV AV^c* 

<>1 «fl, *fl\t^ ^tfl^o. 
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f>}T£ #%o] igel ^<H^1 ^ 7fl<^ ^sH= cf^. <g 

# Cfl^^-Ol^- ^*Vtf. ol *fl^ ^cfl^J2f 7fl^ofl 

<46> 3] jR^^^-cf ^sROFDM) X|^EflolH A)l}c$oi A]Jr» z ( t )^- §>ji z ( t )o^ ^ 

=efl<y^7l £Hr £^ ^1^1- *C' +7 »&|- §Vcf. a}Jt z (t)» 

olAV^^ofl^^.*]- <^oj ai^» Z(k)e} <5>^ ajjt zc^+r^)^ DFTt j. 

<47> 

J2zkTalN. 



L-r^r^H 9] ^ 
<48> ^ ^-cf. o^H, ^#7^ 3gcq-i- o^}a} ^4 ^sf^ ^cfji 7^ 
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3 ^«H^ 10 ^ ^-o] a^^tq-. 

<50> «+b- i 

I t S m 2*(*) e ' 2 '* r "" /Ar Z(A)| :> T c . for all m 

<51> <*|7l oll^l Tc tt °J^molji N o. j^^s}. 71^1 cf. OFDM 

l^)l =1 t ^rn+\ 10^1 t}-§-2] 11 a}- ^-ol ^el^cf. 

<52> .m+fl-l 



= I m "^~ 1 ^ >2jr * T ^ /JV | 



hmta-l 2 im+B-1 " ,2 

= Vl ,2. cos (2 7tkT off IN) + | .2J sin(2^r o// /A0 



[^^-Xl 1;L ] 0£.m<:N-B, 0 < B<:N 

<53> o] s^^r DABCDigital Audio Broadcasting) a^ba^ ^ o.^ ^fl^^cf. ^1 ^ 

<54> 



i2] 



/ ra+fl-1 * 5 m+fl- 1 

V 2 cos (27tkT of/ IN) + 2 sin(2zkT off /N) 
^ cos 2 !rkT off /lfj + ( g sin 2 7rkT o// /lJj 
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<55> 



<56> 



/( 




13] v * =u ' Xk ~° ' 

<r, tfl^,fr Hefl°J^7l _2.a> ^ ^ Ajjro} tfjrtf^ 

^7> %VAj- oj7fl#Tcjitf e ^-g- ^<*j b# ^HtH}. 

<58> 51 2 ^ ^*f^ 132] ^Tfll- ^^Ei Al^eflol^^- -g-^o} ^41- ZLSflHS 

*) ^^xlcf. A d"7l ZlEflH^A^ Al^V -^71 ^.A>1- A]Jr<4 ^A]^ A^c.) a] # 

_2.*>eH] 3H>Aj-:£ phase coherence bandwidth)^ ^7il7> l^b^o^ 

iicf. £ 2» ^2:*}^, cfl^^* ?m (spacing of subcarrier)^ Hfl^S. 5. 

^^g] *}*|] cfl<*o. 1Q24 ^ s^uf. ^ tflo^ oj 7j i^( Xc: 

coherence bandwidth threshold)^: ^ 0.2, 0.5, 0.9 ^ 0.993. -g^V^-i- «fl a1#-§- 
7l^.^7> ^-f-^ Al^ 7 )i^7> nfl<2] ^^V^- cfl ^ 100.0^#?r*H 

<59> £E*h £ 2 <*H*r, A]^V Jl^7} cfl^^Sf ^TjHl ?A^r %VJ7 

3f7l a1#*1<3 £.^o] Al^^li^K 7 ^)^ ^(coherence) ^-^-^ €31-1- 
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xSFf 

<60> ^Sj-Al gofl^ ^>^7]^A1J1 Z(k)^ ^^Ml Z (t)« 7}^^\S.E} 

*>Ji aijt X(k)sl e^eW a] J: x(t)«- ^<Qsef 7V^*lcf. nelji ^a]^ 

x(t)7> A/^fo| x\# Hefl^^7l _SL*l-# ^cfJi 7>^*lcf. o) ^ °- ^ofl 

Ai ^^*V ^Tflofl Hefl°J-^7l ^sK^ ^a^ cfl^^ <*^°] # 

3l7 r ^^tbcf. oisit!- ^31^ H.efl°J^7l o.^>7> #^ ^sj-^^ ^a o va o v^. cflQ^o. 

<61> ^ ^ofl o^tb ^7} ^3Hr^7l O.S 7l§ Aj^S. AV^-g- 

°l-§-tr 2:71 ^s)-^ -§-71 (coarse frequency synchronization)* 7]3~£_ tr^K 5. 5# 
%^*r<3 , tfJL^SM: ^fr n ^-g-^KBWLen)^ ^7) 7\*]±± 

— H^l ^A] 71^ Aj^-ofl tfl^ Aj-^Aj-^-^ ^ nfl, ^ Aljro} ^ 

Aj-Aj-^- tflCEjJS- OI^S C^S-I 7fl^l 1-^.0.5. 7^0\) CflsM 

^W, ^*fl*J ^^r^Ti^ JjL« AV^-^S-^ t£^ ^--g- Aj- 

^tfl7> £1^ A]^H^ 
<62> ZL^AS.^, ^A] Al-g-nf 7l§Al^ AVoHlAi X$)<£%. 7 ) 7 } o£o> ^ 

S>Tr ^-^-^uH^ol tifl*fl( excluded) 1:2. 3*1 ^J^^^cl ^ o^H- ^tf. 

HBfloj *7H^ ^ ol^ AlTi-^71 J2.A> ^71 ^Sj.^7l7> 
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<63> a*}", A>^ofl 2fl^^ <fl# 7l§A]l f 3.7] ^^Hr -g-^-g; ^ 

<64> 0FDM°fl *\ ^1^71^ _2.*r^ 5. 6 °\) 3E.*]€ ti}.^- ^-ol ; ^-wV^iz}- ^ofl ul^sr>^ 

fltf (Phase rotation)* ^^^1^1^. ^ ^ 7 fl^ <$is}<q ^ 

d\) -yi- iW^'?]: ii^r^, ^ AWGNCAdditive White Gaussian 

Noise)^.£-5. *}JL ^AlAi^cfl^^ ^sf^ -^7]^r 3} 3^*1 ^^cfZL 7>^«l-cf. OFDM 

<65> 

<^7HH N^r -M^S] 7^0]^, C„,*- Al^-o] k Bj^ ^^^oj) X) 

^o]jl k a|^ JfLtiV^ixf- a} Jrolo] n (t)^ ^V°] CT " °i AWGN°] . 

<67> # 7 ] ^*H=1 14# Cf^l 15 <4 ^-o] ^g^tf. 

<68> a/-i 

[^^j-xj 15] . *-o 

<69> 15^1^ f*±= -¥-^4 ^^4^rS.^ /*=*/^o)cf. 

<70> ^7l^ ( ^AlAlSLofl tfl^ ^71^ <g^-g; #3^ii7l fl*H, 

_ y% 

^711- ' M "' +Z 5L AflS-^^j! 7^^. °1 °fl, OFDM ^7lo]o} 
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<71> ##^r 3i&<^*\ 151- c)-g-S] 16^- ^o] S ig 



<72> 



<73> 



<75> 



<76> 



<78> 



Ar=0 



l^r^T^ 16] *-° 



<74> - jv-i 

17] -*?o C -** ^ ,S e 



jv-i / M , r£ a= 1 



— 0 \ i-^^ 



, if ^1 



18] v l-« 

_ j2n(k-p)/N 



i^n^ 19] 

<79> ^, (2. 44) <H1 ^ K, p ^ N°l S.^- ^^o|o^ a =l* ^*>7l ^ k-p 

A/- 1 

Qt\. rcj-e^ 17^ m - 0 e fe 4t^1 204 ^€4. 



<80> am ,7V, if k=p+aN, afe^^r 



^ e J1*mik-pyN = 



[>^JJ-X| 20] m "° ' °» otherwise 
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<8I> att, 20^1 3^1 ^ 17<H1 ^*V^fe a = Oo] ^o.n_v ^3 

20^- 17°fl 3-§-*H ^e)^ 

<82> /v-i a^-i 

c„,„ = E c.^ 7 ^ E .«* -' y "-«o» 

= E C^ Jl,W ^ -N-Kk-p)+ nip) 

j2npi/T m -*\ 

21] =c ^ e + «0) 

<83> 170IH #-§-ofl <2]*> n(m)^- ^^<^^S ^«r*V 

^Hfl n(m)ol AWGN°lJE15. <*H ^-<^ AWGN°] ^tf. nfeH 

^-5-^ OFDM -§-7Hl 3j ^^o] ^.^o] ojcf. 

<84> Aj^V 7> Al^> 21 

^S^-El ^J A Jl e -7} ^Bfl ^-S£)o1^> *>^r C "-^l ^BflS. 

<85> ^, 2l°1] A i ^€ ^IJ:^ iL*Hl ^«fl>H ^ v 

^RrHl, ^SH^ ^(p)ofl Bl^l^H ^ol^cf. n)-^, -a 

^ 0 l&1t!: fl^sH* ^-^>7l ^«flA-l A>^ofl ^Aj-ol Sfl^ 7l§ >M «H 

^7l ^-7} ^#<>11 ol-g-^-O.^, ^.Cf ^Sj-^ ^71 ^#-g- ^ 9X 

^. ^7^ ^ Al^V ^ ^.ofl Sfl^cl., 

<86> o}s\, £ 3a 5! £ 4 t , w>^*V ^aHI^- ^^^Vcf. £ 3a 
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i^sKOFDM) ^7)^ <|H1# ^ltb £ 3a <H] OFDM 

7]fe OFDM 4S-?-(30)fif ^7l^-(32)# ^wltb^. OFDM 4^(30)^ RF 

(301), A/D £^(302), I/Q £3^(303), ^^Hr ^-£-(304), FFT^-(305), ^ 
(Viterbi) c]3ci ^-(306)1- ^alW. ^r^Hr ^71^(32)^ ^(321) , Jf 
(322), ^nfl& ^#^-(323), ?>-gr^(324), 7)^1- *]Sfl^f (325) , 3l ^1^-^(326)1- 

<87> OFDM 4^-^(30)^ £ 1 <H1 ^Eflo) OFDM 4^^(10)^ 7l^-2f 

^^171^ ^71 -^71 « 0 V^* *#£°J £ 4# 

*r #71-^(32)^ 

<88> OFDM 4^(30)5.^ <g ^ X(k)^r efl^l^EK321)^ 31*1 

^(321)^7 ^ 4]#-a- A]5.H^(d)-2.S. ^^^.S- Aj^EA]^ ^4 

X(k+d)* ^-¥-(322)3. #^*bcf(S410). 

<89> ^^«.( 3 26)^ ^ A o V tfl^^ofl 7^0]^- ^jl, ^-71 

^*H1°H1 4«- tfl^ 7fl^(K)l- ^^*>^, ^-71 £-«-tfl<**l 7 fl^ofl 

A]^. aI^V ^-g- 4}!- Alz_>. 7)§ ^^-(325)^ #3 
«l:Cf(S420). 

oo> 71^ ^2fl^-^-(325)^ 414 $\^& 7)^ ^34 

Z(k)» ^ ^^-(322)S. #3*Rr31, 7)^ ^2fl^(325)^ ^ ^ 
-S-^Hl cfl^l^^ £ 3bl- ^ #W(S430). 
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<91> _2_ 2 

^ ^"^(322)^ m Jf*H^3 7fl^, A|3Ef d^r ~" 4 77 ofl sfl^ 

*VcfZL ^ nfl, K7fl^ ^-^ cfl^-i- ^ofl cflsflAi AlHH^(d)# 

31*1^(321)3.-^ <g§^ AlHB^(d)5. AlHB^ ^r<d -91- X(k+d)4 7^ 

A}-H. ^<^w (32 5 )iM L E i o}3^ Ajsfl^ 7l§^l- Z(k)^ ^ Ol Aj- 

<92> ZL ^cH^ ^#^(323)^ 4 V ^(322)S^-Ei ^o) S]cfl7> £) 

estimated coarse frequency offset value)i>~§. tr c f(S450) . 
<93> ^.g.^ o_ S £ ^£ 22 S. S^S]^ o a Vj7^^ AV 7 j ^^«.( 3 26) 



<94> max/V <«+W«-i 



[*r«H) 22] rf ^ m=0 



<95> ^*J-Al 22<^ N -tr ^-^4^ 7fl^» H-^vflJl, K tt -#JL ^T^* 

M-fe- 7fl^» M-eHH, N/K tt S r M-3 Jf-g-^-g- ^^(BWLen; £ 5 %^)^- M-Bf^cf. 

ttr^, 7flf tfl^-g- ^^r4l^(BW s )SrJl , K 7fl°V# ^tfl^ 
^ 37]b BW S =BW/K 2]- ^-nfC^r, BW cfl^-g; M-e^). 

<96> o]^> ) E 3b» %2i*}^, ^3 7l§ ^-t ^^^-¥-(325)^ ^ ^ ^-Qr ^ 

^ 7l§ ^ ^2fl^(325)^r 3^]7HH 7l§ ^#4 ^tr 7)^ ^ 

* <fl^*Rr 7l§ -91- ^^-(3251), »M -¥-(326)3.-?- El aJ^ a1# -g-^ofl rcj-e}. 
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€°l-¥-(3253), ^ ^#€°H °l-§-^^ fl-ShflN 4€- sin & ^ cos ^ 
(3252)5. ^SHr sin/cos 31 ol^-(3235)^- X^-tbt}. 
<97> o]^, 7l§ a}^.o. ^2fl^^ ^lH-¥-(326)^ ^-#*V ^Aj- 

S. ^tit\^9] 7fl^(K)# zl ^, ^l<>|^-(326)^ S-^-tH^SJ 7fl^ofl 

n*eM ^-§-£1^ a^ ^.^1- ^>ji, ^ $L*m °l-§-*}^ 

S.^ ±A % ^l-cHvflTll ^4. ^^^-(326)^ A *'» fltf €°1 -^-(3253)5. #^ 

<98> . „ 

1- -2-5.*) ^^-ol s-fl^ 71 § ^<5H ^ ^-^(322)5 

«flAj- ^ol«.(3253)^ ^313 €°l-¥-(3253)^r ^ 



^]#(PRS; phase reference symbol)^ 



°\?>\JL , c nj ,y=- e uys. o^Aj-ol 3l 0 l€ ^^(pre-distorted) 3H> 7]^ 

<99> ^aj- ^ol«-(3253)^ ^^-o] sfl^ 7l§ a]^^. ^aj 

(3253HH^ z]-z|o] «.«v^5). ^ofl 
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j-lTtp&ii/Tj 

2fl^ (pre-distorted) ^ ^*M1 4^ & e ^2} 

^O] ^Al^oflA^ A>-g-e>7lofl 3^}*] ^r7l nfl^-ofl , cos 9 +j sin 9 ^ ^^10^ ^ 

*M 4^ -g-^^: °1 *J], cosG , ^ sine sin/cosine 

^-(3255)^- %2zZ}<^ 6 ^ sin ^ cosine^:* ^^tb^. 

<101> £7a, ^ £ 7b tt ^1- A]^ _2_*H1 4^ 7l$A}Jl<4 ^^J:^ -#^-g- £ 

Ajtircf. £ 7a, ^ .£ 7b<>lH £^1€ «>^- , 41 "i" *1# -2-*Hl ^-^1 ^JL^tfl 

<X3,°) <$<*o) ^ $X^. 4^i, 3,7] ^7l# 

£ JL^ AS 3-7) ^ o}o_o. ^ clef. 

<102> ^ofl ffj-^. wj-^ ^ofl ^7l ^Sf^ ^71 ^#o] ^cfl S ^Sg 

3^*1* 2t9l*}7] ^l^efloi^^- ^<8s>£tK £ 8a ?! £ 8b°flfe n. *]^)}o)# 

ZLSflHS*) q-Bfifl^o.^, «lJiL* £ 9a 51 £ 9b oil ^ ^2fl^ ^71 ^ 

^ ^71 .$.*}- 3# «HH1 o)-^ Ai^efloi^ q-Ej-iflacK Al^eflo]^ ^ 2:3 

^ ^!:M#-§-wKSNR)7f 5dB^l 7>-^a) o_l «.tiV^ i^ 7 H^^ 1024, ^rA^r -2-*Kr - s j L 

7fl^^ -62.4«flS ^^cf. £ 8aSf £ 9a *m 2_*\ 7 \ 0.0^1 «fl 

#*Rr M-eWM, £ 8b % £ 9b^r -2.*>7> 10.0<y ^-fofl 



43-23 



1020030016287 #^ U*}: 2003/4/7 

iL*> ^# ^l^M^H^r v-fQ; cH^sl 7fl^l- 32^. A}-g-*>£j7, o] 3 tj]QH 

• tflt!- ^# 7>3.**£- ^4^, ^ i4 

E^tf. o] nfl f ^o^^l ^.7] 5L*>7> -62.4°lJELS 7>S^ -62^ ^*HH ^cfljx] 

3.7} % + 2:7] SL*\ %%o) ^3) 35^* 4\*}&tl. 

<103> £ 8a ^ £ 8b# %^^>^, ^ofl 4^ 2:71 ^2}-^ ^7) «J-«H tfl ^ ^l#3l 

^l^Rr 5. 8a^l ^lTi ^.7] i^Xtime offset )7> ^, ^tJ ^-7} SL*}7\. 

0.091 ^-f^ £ 8b^ AlTi ^71 JS>.*>7} 9X$= , ^T, *7l ^.t:>7> 

lO.Otl ^<H^1 ^sHr -f-71 ^.xHl Sfl^Rr 7>S.^ -62^ $}*HH aJtfl#ol 

<104> ti>^o11 , £ 9a ^ £ 9b* % V S^>^ , ^efl£] 2L7l ^^Hr ^-71 ^# 

^1- *l?i £.*>7> 7^-f , ^, a]^- AjTj; ^> 7 > 0.0<?1 ^-M^r £ 9a<>fl 

E}v£ tf}<^ ^ol ^SHMI ^SHr ^^>» 3#*Rr %6\ 7^^u> X\£ ^ 

7} ^, *l?i -S-71 ^>7> 10.0*] ^-Mtt -E- 9b«fl M-^^ ^°1 ^ 

u]-sM, S7l ^*Hr -S>-*V ^#°1 #7>^^ <£ ^ 
<105> ££*K £ 10a vfl^l S. lOd *Hfe -& t 1 ^] 2:71 -§^1 ^ 2] % 

ofl <qtb ZLEfl^S^ alJa -EAl^^cf. Aj^eflol^ 3i&SL3.*\, ^fl^^r ^Jiifl 
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^-S-til(SNR)7l- 56B91 7>-f Alov^^ofl «fl^>JL, -50-+50 §-7liA> ^ 

^ ^^>o^cf. SEth ^^Hr -510 ~ 51021 #o(| sfl^tlcf. 

SA^l-^cf. atb, Al-i-eiH^oflA-m -^-tO-^sf^ 7^1- ^ 1024 * 2048<H1 tj)*H 
^-§-*>S^. 5Ett Ji^^Kguard interval)^ 37|^ 128 ^^H^H^ 

^ 3^*1 ^-1:^- ^534. 

<107> £ i0a ifl*l £ l0d« ^-S^, £ ^*$o\} ol^^ *lW^r K7fl^ 

# «^ ^tfl^ 371 BW =AIK~BW^ aV^-o} 3*^0.3. A>-g-^- 

^-f ^f^^ wfl^s. i^E}^ aI^V ^71 _2.*}(time offset )7> ± K/2°H<?1 ^^ofl ^- 
^ ^71 ^5Hr ^#o] 7>^^ M-Bj-^cf. £ lOa^ Bif^i/sxBjro) 

^-foUi, £ 7bTr *tftfi^ 5^=1/16x5^ ^o^, £ lOc^r 

W,-W2xW ftJ T^U, £ lOd^r BW=\m*BW oA ^o. Q ]z\. ccj-eM , £ 

Hefloj ^7HH ^ ol^ Al^> ^71 cflslHfe 2:71 ^ 
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1020030016287 



efl tilui^^ 102471]^ a}-^}^ ^-f i/6«fl , 20487fl 

2] *}-8-*}*r 1/11*1]^ T^V^V-g- ^^.s *Vcf. <£*V Tfl^ 

^<hh ^ ^^hh ^efls. ^ sa-i-a- ^ xi* 

5]<>|o> *Vcf. ^o}- ^o) o\u\EJ[. ^^^^6\] q-Ej-uj- oiocj i 

^ ^ ^l^^r ^A^o^C): ^- ^ 

<110> -g- ^7] ^^Hr -^71 ^ ^A]^ 7] 

^ TflAH^l ^«^L^ ^^Aj-^. cfl^^l 4£LM ^3^r 4l 

3*r3 ^^^S. ^-^-^^M) , ^2fl 7 ]#^ Al-S. ^ojol ^>7> ±l(±l/2) o)^<£ 




ajsl]^ T^l^ol ^^>cf. tcj-^ ^6fl nj-^. 
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^>7l S7) ^Sf^ ^711- ^ jL3f7> 5U^. 
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[3^r 1] 

7l» ^*8«Hr 2:7] ^2f^ ^71 

X(k)-g: Al5E^( d )05. £^.3 o. s a]HH^1^ *1 

= H« ^1- X(k+d)^r #^*Rr 

3# tH^ofl 4^- ^^r g ^"71 ^#°\) ^ ^ v}\^9] 7 fl^ 

(K)# ^7l ^tfl^o^ ^ofl nj.^ All- -S-^l^: ^f^JL dt^Hr 

#7] Al^> o^AVol 2fl^^ 71^ Z(k)» ^*Kr 71^^-i- # 

^7] ^1- X(k+d)4- A o V 7l 7]^^ Z(k)# K7flS] ^ Cfl^-i- 

^71 -^--g-^a-^l ^Cfl7> S}^ A|£E t(d )| ^€ S7l ^Hf^ ^71 JL 

*Kthe estimated coarse frequency offset value)5>1 #^^>fe- 2)^21: ^#-r-;# 
*Hr mZ<L3. ffc=: 31jh-tx}.-«^-^^ ^]7l^ ^7] ^3f^ ^7) ^1. 

WW 2] 
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Kpl , (m+lKM/O-1 



3] 

1 *<H1 SU^i, #7l 7)§43# >M^Rr 

7l§ ^#*Rr 7l§ ^1- ^*L; gg 

^-71 ^iHl nj.^ # 7] Sft^ 7 )& ^#°1 ^o]Al^ ^Aj-O] 

2fl^"€ 7)^ &o)3*^. 3L^}±r ^SjilJL 3^sHr£ 

^7^ 3:7] ^5f^ ^71 #*1. 

[^^J- 4] 

3 5a«H>H, #7l ifltf ^o]«.^ 
zj-zj-s] «av^2}-ofl tfl-g-sq^ <H# ^o]^ ^#*V:a, #71 ^€ 4 

i<T #71 ^# 7l§ ^1-eHl 3#°1 Sfl^£ 7l.§ 4]!-* ^#*Rr ^ 

f^Ai SJ-fe *U^SK^§£}-^ ^A]7l^l 2,7) ^S^T ^71 #*1. 
[37* 5] 

#71 ^ cfl^sl 7fl^(K)^ Hefl<y ^7l# ^ ^7] 

T off el- «fl, 2xT off olifl^ ^^51^ 3* ^ *i ^sj.^^-g}. -a] 

71^1 2:71 ^2}-^ ^71 #*]. 
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im-W 6] 

^ 111^4^ «-^-4^s]-(0FDM) 4^ ^^Hr *7l» ^*Rr z\mL^^ ^ cf^ 

2}- ^ 2:71 -§-711- ^SRr « 0 V^O.S.Ai, 

(a) 42€ X(k)-a- ^*>Jl ^3 Al=H^=(d)o.S. AlHH^l^ 

X(k+d)* i^*Hr #31; 

(b) 3tf A o v ^r tfl^-^Hl ^ 3£ ^ ^ #71 3£ ^-^ofl of^- ^ tflQ^ 7fl 
^(K)« ^"71 -gr^M*!^ 7 fl^ofl A}^ AjTi -g-^l-i; ^ *Rr 

#31; 

(C) #7) ^1- -g-^)^ ^Aj-o] 2fl^5] 7)§ Aj^_ Z(k)# ^#*Rr 

(d) Al^H^(d)# 7>£H*Kr ; 

(e) K 7fl^ ^ cfl^-i-ofl cflslH, Aj- 7 ) X(k+d)4 #7l 7i§>ai- 
Z(k)^ -^#^0. ^av^ ^Til; ^ 

(f) ^71 -^^aM ^cfl 7 > £]^r Al^E^( d )^. ^).a} ^71 ^sK= ^ 
7] _2.*r(the estimated coarse frequency offset value)5.A-l sr>^ ; -1- SLfr*}^ 

7] 

*)1 6 %H1 Sl^H, ^71 ( e ) #31^ 

£ „ IL„ X«(k+d)) N ) 2*(*) 
^ *r£r ^JH^H)-^^-4^S}- ^Al7lSq 2:71 ^2}-^ ^7l 
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[3^*8- 8] 

A 6 %M1 5U°1^, #7l (c) #3l£r 

(ci) 3# 7}^ ^*Rr #31; £ 

(c2) #71 Aj-g. Al^> ^^ofl ^7) $1# 7l§ #-i-Sl ^ 

#°1 7l§ #^*Hr S^Kr ?A^r ^SLS. f>\±r ^M^^^ 

4^3- ^71 SI ^71 ^71 « 0 >^. 

[^^* 9] 

*fl 8 %H1 5U<>H, #7l ( C 2) i&7f|fe- 

^^1 Jf^^M <H# ^o]^ ^#*>J1 ( #71 ^#^1 ^- 

ir SMS-g- #71 $]# 7l§ ^#^1 ^§>^ ^#°1 £fl^ 71^ ^*Rr 

^H^S *Hr 3lm^5>-« tt t4^5}- ^71^1 ^71 ^71 

10] 

*)1 6 %H1 5U<>H, 

#7l Cfl^^ 7fl^(K)TT = 31*3 ^7l# J£#^- ^ Al^V ^71 

T off 21- « °fl, 2xT off o]iflsL *£^S\^ 3* f^AS ^ ^j^sj-^^-cl-^sl. ^a] 
71 Si ^71 ^71 « 0 >^. 

[^^# 111 

^JuI^^^-cl-^aKOFDM) ^^]7lSAi , 

^•S^ #1- X0O-& ^#*>^1 ^£Bf(d)i5 e^-^-^-S. AjaEAl^ Al 

HS€ X(k+d)-§: #^*Rf t^s}; 
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(K)» l^sH , ^7} ^^9] 7fl^ofl 4^ X\& ^*|-J1 i^Spfe 



^71 Al^H^ XCk+d)^ ^>7l 71^1- Z(k)* K7flSj -g-^£ Cfl^l- 

A oM ^^7> ^Sf(d)t 3:71 ^71 

*Kthe estimated coarse frequency offset value)^.^ 2|r}|^(: ^#-r-;# 

*r*r 2.71 ^^Hr ^7] ^al«Hr 3^g- Jf-^ o. s ^ 31^-54- -a] 
71. 

13 t 1 * 12] 

11 *cH Si^H, ^71 ^£ 



2 



2 




13] 



11 * 0 H1 &<H*1, 4>7l 71^1- Ajsfl^^ 
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^-7) ^^ofl ^"7] ^ A o V 71$ ^#2] i^-§- ^olA)^ ifltfo) 

[^T 1 ^- 14] 

all 13 1M1 5a°H. ^-71 ifl# 

Z^o} «^4cfl cfl^-Sl^ ^ ^o)5] 4^ ^S-O- ^Sj-JL, #7l 4 
^ ^71 71$ ^1-cHl $)4°] Sfl^ 7l$ 4]^-* ^*Rr ^ 

[^^J- 15] 

11 %H1 

^71 ^ cfl^s] 7fl^(K)^ SLefloi ^7)1- ^ X\& ^7] 

T off el- ^ «fl, 2xT off olvfls -g^fe 3* ^-^-S ^^s^^-tH^ ^a] 

71. 
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[51 2] 



01 «m 



Tc=0.2 

Tc=0.5 




100 
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IS. 3b] 



325 



^322 




iS 4] 



lSH| A|H«»(d) SIS A|HH^I 

❖£ias(x(k+d)) 



I 



— S410 



A|y S* 1 



I 



— S420 



7ie as (z(k)) a« 

I 



— S430 



— S440 



— S450 
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[5L 6] 




[51 7a] 

100 r 




256 512 768 1024 



Integration range 



43-39 



1020030016287 



^ ^^1-: 2003/4/7 



[S 7bl 

100 



o 
> 



80 



60 



-2 40 

to 

l_ 

l— 

o 

" 20 



0 



[S 8a] 



14 

12 

10 

8 

6 

4 

2 
0 



T = 1.0\>^ X 






T = 1.5 \ 






/ x=2.0 \ 











256 512 768 

Integration range 



1024 



-384 -256 -128 0 128 256 384 
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-384 -256 -128 0 128 256 384 



9a] 



12 

10 

8 

6 

4 

2 
0 



-384 -256 -128 



128 256 384 



43-41 



1020030016287 



W^ 2003/4/7 



[£ 9b] 



10 




-384 -256 -128 0 128 256 384 



IS. 10a] 

*a s?i a?i (%) 
120, 




-30-20-10 0 10 20 30 

[£ 10b] 

S?l (%) 

120, 

100 - i 

80 - 

60 - 

40 - 

20 • 

Ol I 

-30-20-10 0 10 20 30 

AI2J S7| 2£i{ 
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[5. 10c] 

&s. s*i (%) 




-30-20-10 0 10 20 30 



lOd] 



120 



«*| (%) 




-30-20-10 0 10 20 30 
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